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XSI\/IAP BASELINE SCIENCE REQUIREMENTSYS®

The baseline science mission shall provide
estimate®f soil moisturein thetop 5 cm of soll

with an error of no greater than 0.04 cm3/cm?3

(onesigma)at 10 km spatial resolution and 3-

day average intervals over the global land

area excludingregionsof snowandice, frozen
ground, mountainoustopography,open water,
urban areas,and vegetationwith water content
greaterthan 5 kg/m2 (averagedver the spatial
resolutionscalg




- Regions Where SMAP is Expected to
‘/ Meet Science Requirements

At 9 km:
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N
z Brightness Temperature Disaggregation Algorithm

Evaluate T, =a+ b o at scales C and M:
T, (C)=a(c)+»(C)& . (C)

p

Ts,(M)=a(M)+b6(M)G (M)

p

Subtract one from another:

Ts,(M)- Ty (C)=[a(m)- a(C)]+ b(M)& (M) £(C)G,,(C)

p p

Add and subtract 5(C)& (M) to rewrite as:

T, (I\/I ) _ Disaggregated brightness temperature
p T, (C) + Parent scale-C brightness temperature
p
Scale-C sensitivity parameter b times
b C)({B PP M) S pp C ] smaller scale-M variations in u
[a (I\/I ) a(C)] + [b( ) b( )](3‘ ( ) Contribution of scale M

variations of the parameters
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L2 SM_AP Algorithm Overview

Baseline Algorithm

Test of Baseline Algorithm Using SMEX02 PALS Data %% RMSE: 0.033 [cm?3 cm?]
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‘/ SMAP L2_SM_AP Cal/Val Approach

A Pre-launch objectives are to:

I Acquire and process data with which to calibrate, test, and improve

models and algorithms used for retrieving SMAP science data products;

I Develop and test techniques and protocols used to acquire validation

data and to validate SMAP science products in the post-launch phase.

APost-launch objectives are to:

I Verify and improve the performance of the science algorithms;

I Validate the accuracy of the science data products with respect to the
requirements




SMAP L2_SM_AP Cal/Val Approach

Methodology
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SMAP L2_SM_AP Cal/Val Approach
|

A Primary calibration and validation approach is Lits e £ TE52) -
utilization of dense in situ soil moisture
measurement networks (means multiple soil
moisture measurement within the 3-km to 36-
km SMAP footprint)

Soil Moisture Core Site Candidates and Koeppen-Geiger Climate Classification
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A Secondary approach will utilize large-scale
sparse networks (one measurement within
footprint), and global remote sensing and
model-based soil moisture data products




